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Abstract: The Qinghai-Tibetan Plateau is the most sensitive and indicative region of global climate change and is also the area of typical
cryosphere development in the middle and low latitude regions. In recent decades, climate and cryosphere changes have become a hot
topic in the study of multilayer interactions of climate systems, as global climate change has extensive and profound impacts on the
cryosphere of the Qinghai-Tibetan Plateau. In this study, we analyzed the characteristics of climate change on the Qinghai-Tibetan Plateau

using observation data from 94 meteorological stations on the plateau, summarized the research progress on the spatial and temporal
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evolution of key elements of the plateau cryosphere (glaciers, snow cover, permafrost). Overall, the climate of the Qinghai-Tibetan Plateau
from 1961 to 2021 showed significant warming and humidifying characteristics, with an average annual temperature increase rate of
0.33 °C/(10 a) (P<0.01) and an annual precipitation increase rate of 8.63 mm/(10 a) (P<0.01). This directly affected the spatial and
temporal evolution of the key elements of the cryosphere (glaciers, snow cover, and permafrost). The glaciers on the Qinghai-Tibetan
Plateau generally showed retreat and loss, with greater rates of glacier shrinkage in the east and south. After 2000, the snow depth on the
Qinghai-Tibetan Plateau decreased significantly, the number of snow days decreased year by year, and the snow depth decreased
significantly with spatial heterogeneity. Since 1980, the area of perennial permafrost and seasonal permafrost on the plateau showed a
significant decrease, the seasonal permafrost shortened the freeze-thaw cycle, the freezing date was postponed, and the thawing date was
pushed forward. At present, there is still insufficient observation of climate elements on the Qinghai-Tibetan Plateau, especially the
operational observation of cryosphere elements such as glaciers, permafrost and snow cover. It is recommended to coordinate and
standardize multi-departments, establish a comprehensive observation network system for the cryosphere with ‘water’ and ‘disaster
prevention and reduction’ as the principle lines, and strengthen the integration of monitoring, prediction, early warning and service of key
meteorological variables such as temperature, precipitation, glacier, permafrost and snow cover. It will fill the gaps in China’s mountain

climate and climate change operation and provide data support for water resource management and sustainable economic and social

development on the Qinghai-Tibetan Plateau.
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Fig.1 Rate of change in mean annual temperature on the Qinghai-Tibetan Plateau

from 1961 to 2021
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